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DESCRIPTION PIN CONFIGURATION (TOP VIEW) 
The M56759 is a semiconductor integrated circuit designed for a 
CD-ROM actuator driver. This device can function 4-channel- vcc2 
actuators by 1 chip due to include 4 channel BTL drivers. VREF lai | 
Three channels of this device, ch1, ch2 and ch3 can be controlled 
by PWM pulse. Two of them, ch1 and ch2 can also act in the VREFO 40 
Current Control mode. IN3- 39 
Furthermore, this device includes two mute circuits and TSD 
function. IN3+ [38] 
Vm3 /37] 
FEATURES OUTS [36] 
@ Low saturation voltage (at bootstrap). 
VM3(- 35 
@ (typical 0.7V at load current 500mA) 3) is5] 
@ Wide supply voltage range. VM3(+) = [34] 
(4.5V to 13.2V) AG a [33] 
@ Low cross-over distortion. GND gt 
@ Two naked Operational Amplifiers L a 32 
@ Divided Motor power supplies into three parts VM4(+) 5 31 
Ea 
VM4(-) a) [30] 
APPLICATION aac 5 
CD-ROM 
28 
[27] 
126] 
[25] 
[24] 
123] 


vcci 
OP2- OP2OUT 
Outline 42P2R-D 
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PIN DESCRIPTIONS 


Symbol 


Function 


Symbol 


Function 





VCC2 


Bootstrap power supply 


OP2OUT 


OP2 amplifier output 





VREF 


Reference voltage input 


VCC1 


5V power supply 





VREFO 


Reference voltage output 


SOUT1 


$1 amplifier output 





IN3- 


E3 amplifier inverted input 


SIN1- 


$1 amplifier inverted input 





IN3+ 


E3 amplifier non-inverted input 


Vvm1 


Motor power supply-1 





Vm3 


Motor power supply-3 


IN1+ 


E1 amplifier non-inverted input 





OUT3 


E3 amplifier output 


IN1- 


E1 amplifier inverted input 





VM3(-) 


CH3 inverted output 


OUT1 


E1 amplifier output 





VM3(+) 


CH3 non-inverted output 


VM1(-) 


CH1 inverted output 





@ 


GND 


GND 


VM1(+) 


CH1 non-inverted output 





VM4(+) 


CH4 non-inverted output 


GND 


GND 





VM4(-) 


CH4 inverted output 


VM2(+) 


CH2 non-inverted output 





IN4A- 


E4 amplifier low gain input 


VM2(-) 


CH2 inverted output 





Vm2 


Motor power supply-2 


OUT2 


E2 amplifier output 





IN4B- 


E4 amplifier high gain input 


IN2- 


E2 amplifier inverted input 





OP10UT 


OP1 amplifier output 


IN2+ 


E2 amplifier non-inverted input 





OP1- 


OP1 amplifier inverted input 


SIN2- 


$2 amplifier inverted input 








OP1+ 


OP1 amplifier non-inverted input 


SOUT2 


$2 amplifier output 





OP2+ 


OP2 amplifier non-inverted input 


MUTE1 


CH1, 2 and 3 mute 





QOS O@P@OC|F|C|OCCE@eCCOS 





OP2- 








OP2 amplifier inverted input 


ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 


Parameter 


POSS O/@S®@ > |C|SS@@@@e@ee 





MUTE2 


Conditions 








CH4 mute 





Bootstrap power supply 


@)pins input voltage 





Motor power supply 


@6), 5)and@)pins input voltage 





5V power supply 


@pin input voltage 





Output Current 





Maximum input voltage of terminals 


@, ©, ©,G, ©, ©, , @, @), @, @, &, @, @, @pins 





@5),@9 pins 





Power dissipation 


Free Air 





Thermal derating 


Free Air 





Junction temperature 





Operating temperature 








Storage temperature 





RECOMMENDED OPERATING CONDITIONS 





Parameter 








5V power supply 





Bootstrap power supply 








Motor power supply-1, 2, 3 
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(Ta=25°C, VCC1=Vm1=Vm2=Vm3=5V, VCC2=12V, no-load current 
ELECTRICAL CHARACTERISTICS unless otherwise noted) 
Limits 
Typ. 
ICC1 Supply current-1 @), @8, @5,©)pins supply current (Vref=Vctl=2.5V) 24 36 
ICC2 Supply current-2 @3 pins[VCC1] supply current (Vref=Vctl=2.5V) 9.5 15 
ICC3 Sleep Mode Supply current-3 @), @3, @6, 15, pins supply current (MUTE1 ,2=H) — | 500 
VsatCH1 | Ch1 Saturation voltage 0.8 | 1.20 
VsatCH2 | Ch2 Saturation voltage Top and Bottom saturation voltage. 0.8 1.20 
VsatCH3 | Ch3 Saturation voltage Load current 500mA. At bootstrap. 0.5 0.9 
VsatCH4 | Ch4 Saturation voltage 0.6 1.0 
Vmute-on| Mute-on voltage Mute-on : =a 
Vmute-off] Mute-off voltage Mute-off 0.8 
Imute Mute terminals input current @)and @2pin input current at 5V input voltage. 250 
VinOP OP1 and OP2 amplifier Input voltage range : VCC2-1.0 
VoutOP | OP1 andOP2 amplifier output voltage range | lo=+2.0mA : VCC1-0.5 
VofOP OP1 and OP2 amplifier input offset voltage | Vin=2.5V (at buffer) +10 
linOP OP1 and OP2 amplifier input current inverted input = non-inverted input = 2.5V : . 0 
lofOP OP1 and OP2 amplifier input current offset | inverted input = non-inverted input = 2.5V +100 
GBOP OP1 and OP2 amplifier GB : — 
VinE E1,E2 and E3 amplifier Input voltage range ; VCC2-2.0 
VoutE E1,E2 and E3 amplifier output voltage range | No load A Voc 1-0.5 
VofE E1,E2 and E3 amplifier input offset voltage | Vin=2.5V (at buffer) +10 
linE E1,E2 and E3 amplifier input current inverted input = non-inverted input = 2.5V : 0 
lofE E1,E2 and E3 amplifier input current offset | inverted input = non-inverted input = 2.5V +100 
VoutS $1 and S2 amplifier output voltage range | No load ; VCC 1-0.5 
VinVREF | VREF buffer amplifier Input voltage range : 5 WCC1-1.2 
VofVREF | VREF buffer amplifier offset voltage @)pin input voltage = 2.5V +10 
when the OUT1 voltage is adjusted at the same 
VREFO voltage, at VREF=2.5V 
when the OUT2 voltage is adjusted at the same 
VREFO voltage, at VREF=2.5V 
when the OUTS voltage is adjusted at the same 
VREFO voltage, at VREF=2.5V 
when the IN4- voltage is adjusted at the same 
VREFO voltage, at VREF=2.5V 
SOUT1-VREFO (at SI N1[-] = VM1[+] ) 
at VREF=2.5V 
SOUT2-VREFO (at SI N2[-] = VM2[+] ) 
at VREF=2.5V 
{VM1 (+)—VM1(-)} 
(OUT1—VREFO) 
{VM2(+)—VM2(-)} 
(OUT2—-VREFO) 
{VM3(+)—VM3(-)} 
(OUT3—VREFO) 


7 ; 71+ {VM4(+)-VM4(-)} i 
GainCH4 | Ch4 power amplifier voltage gain (IN4A[--VREFO) at VREF=2.5V : : 4.91 





Symbol Parameter Conditions 






















































































VofCH1 | Ch1 output offset voltage +26 





VofCH2 | Ch2 output offset voltage +26 





VofCH3 | Ch3 output offset voltage +26 





VofCH4 | Ch4 output offset voltage +26 





VofS1 S1 output offset voltage +20 





VofS2 S2 output offset voltage +20 





GainCH1 | Ch1 power amplifier voltage gain at VREF=2.5V : 14.8 





GainCH2 | Ch2 power amplifier voltage gain at VREF=2.5V ‘ 14.8 





GainCH3 | Ch3 power amplifier voltage gain at VREF=2.5V ; 20.8 











{SOUT1 - VREFO} 
(VM1[+] - SI N4[-]) 


GainS1_ | S1 amplifier voltage gain at VREF=2.5V : : 6.85 





, a , SOUT2 - VREFO 
GainS2_ | S2 amplifier voltage gain TAREE aha at VREF=2.5V : : 6.85 
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INPUT and OUTPUT CHARACTERISTICS of EACH CHANNELS 























CH1 amplifier 
Output of non-inverted Amp. 
(Gain = X2.5) 
VREF 
VREFO Et G1) vt 
en CH1 
Nts El 
> E> 
2.5V | 8) IN1- VM1- 
7 7 @ | 
OUT1 Output of inverted Amp. 
(Gain = X-2.5) 
uF a GainCH1 Differential voltage gain = X5 
CH2 amplifier 
Output of non-inverted Amp. 
(Gain = X2.5) 
VREF 
VREFO rie (G4) v2 
ian CH2 








2.5V G7) IN2- a > 5) vayp- 
yy 


Output of inverted Amp. 





























(Gain = X-2.5) 
> a GainCH2 Differential voltage gain = X5 

CH3 amplifier 
Output of non-inverted Amp. 
(Gain = X5) 

2.5V | | 
OUT3 Output of inverted Amp. 
(Gain = X-5) 
Tr 


GainCH3 Differential voltage gain = X10 












































<INPUT> 
OUT1 
VREFO 
0.2V 
<OUTPUT> VM1+ VM1- 
VREFO 
<INPUT> 
OUT2 
VREFO 
0.2V 
<OUTPUT> VM2+ VM2- 
VREFO 
<INPUT> 
OUT3 
VREFO y 
0.2V 
<OUTPUT> VM3+ VM3- 
Vrefm3 
(Vm3/2) 











CH4 amplifier 


Output of non-inverted Amp. 
(Gain = X5) 



































2.5V | 
il? 14 
4 We WW Output of inverted Amp. 
he ee (Gain = X-0.16) (Gain = X-5) 
GainCH4 Differential voltage gain = X1.6 
IT 
S1 amplifier 
SINI> 5K 10K 
@3) 4m 
(24) souTt 
VM1+ 
31 \W——# AW 3) VREFO 
@ 5K 10K @) 
GainS1 Voltage gain = X2 
S2 amplifier 
BING 6K 10K 
@) 4 
(40) souT2 
VM2+ 
34 Wy Wy 3) VREFO 
©) 5K 10K @) 
GainS2 Voltage gain = X2 
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Vetl4 


1.0V 








<OUTPUT> 


Vrefm4 
(Vm4/2) 





VM4- VM44 





0.8V 





<INPUT> 


VM1+ 


SIN1- 








<OUTPUT> 


VREFO 





SOUT1 





1.0V 





<INPUT> 


VM2+ 


SIN2- 





0.5V 





<OUTPUT> 


VREFO 





SOUT2 





1.0V 
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This data is an example for typical sample. 


<BASICALLY CHARACTERISTICS> 


Output saturation voltage and Load current characteristic. 


BOOTSTRAP 


Cc 


{ 


H 


Vm1=VCC1=5V,VCC2=12V 





=VCC1=5V,VCC2=12V 





Vm1 


5.0 





(A) e6e}/0,A 3Ndjno 


1.0 


0.8 


0.4 0.5 0.6 
Load Current (mA) 


0.2 


1.0 


0.4 0.5 0.6 0.8 


Load Current (mA) 


0.2 
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Load Current (mA) 


Load Current (mA) 


NON-BOOTSTRAP. 


Cc 


CH2 


H1 


Vm1=VCC1=VCC2=5V 


Vm1=VCC1=VCC2=5V 

















(A) e6e}0A 3Ndino 


1.0 


0.8 


0.4 05 0.6 
Load Current (mA) 


1.0 


0.8 


0.4 0.5 0.6 


Load Current (mA) 


0.2 


Vm2=VCC1=VCC2=5V 


Vm3=VCC1=VCC2=5V 








(A) e6eyo, indino 


= 
= 





1.0 


0.4 0.5 0.6 0.8 


Load Current (mA) 


0.2 


1.0 


0.8 


0.4 0.5 0.6 
Load Current (mA) 


0.2 


THERMAL DERATING 


Power dissipation (Pdp) 


x) 
35 


With infinite heatsink 








x 


Without heatsink 


























N 
N 
=~ 


~ 


25 50 75 100 125 150 
°C 


Ambient temperature (Ta) 
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single input (linear signal) 
«Direct voltage control 


APPLICATION CIRCUIT No.1 








ili 


ch1, ch2, 
ch4 ch3 


R1 


VCTL1 & 


TRAY 


aaa 


ne 


> f 
Nn 
~) 


ieee, 


TRAVERSE 





TRACKING 


i i VCTL3 


VREFO 


OP1OUT 


@ Seo) 


VREFO 


=14K 


cf. R1i= 


10K,R2 





-R2/R1 


Voltage gain = GainCH1 


5 - 14/10 


7 (VV) =16.9dB 


if. Ra=10 


0.7 (A/V) 


Current gain = 7/10 
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single input (linear signal) 


APPLICATION CIRCUIT No.2 


*Direct current control (for FOCUS and TRACKING) 





VCTL1E 


VCTL4 & 


*Phase compensation filter 


FOCUS 


2.5K 12.5K 


TRAVERSE 


(My 
Cae 


i 
Mens 


TRACKING 


; 


/\ 
Po 


~—] VCTL3 


vrero fC 
ike) 


gee 
ve : 
eI oP2ouT 


OP10UT 


OP2+ OP2- 


10K 10K 





VCTL2 & 











cf. R1=10K,R2=14K,Rs=1 


- GainS1 - Rs] 


14/[10-2° 1] 


0.7 (A/V) 


Current gain = R2/[R1 
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Differential PWM input (for FOCUS, TRACKING and TRAVERSE) 


«Direct voltage control 


APPLICATION CIRCUIT No.3 


VREFO <1 PWM2 


VCTL4 > <1 PWM1 
TRAVERSE == 


OP2OUT 


OP10UT 


ch1, ch2, 
ch4 





Ee FOCUS TRACKING | Rs 
R2 
PWM2 >— VREFO VREFO —<IPWM2 
R1 {HUH | R3 
C1 C2 
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APPLICATION CIRCUIT No.4 *Differential PWM input (for FOCUS, TRACKING and TRAVERSE) 
*Direct current control (for FOCUS and TRACKING) 


<I cINMd 
1 |WMd 







R1 
< 
QO 
4 
k=. 
KR 
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: z 
> < 
QO m Pe 
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5 moog 
Eh ; 
F a9 t 
6?) R6 es 1» 
=a a i T 
Ce 88 
IF 
< DU Be) 
R4 5 as a 
a 69) 
R4 @9) = 5 
R3 |R3 re) = 3 


LNOldO 


cWMd >— 
LWMd & 


